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Dear Colleagues: 
This course is designed to bring you the latest information regarding management of 
retinal and uveal conditions.  I have included in this handout some key points regarding 
these clinical entities to satisfy the course requirements, however I vastly prefer to have 
an engaging dialogue with the audience – this cannot unfortunately be encapsulated in a 
handout.  Please realize that these “notes” are neither exhaustive nor organized 
consistent with our presentation.  They simply represent some facts about the entities 
which I may or may not cover.I hope you understand my philosophy and enjoy the 
program! 
 

Diagnoses – in Alphabetical Order: 
 

Diagnosis: Benign episodic pupillary mydriasis 
 
Signs and Symptoms: 
• Episodic unilateral mydriasis 

• Lasts minutes to weeks 
• Accompanied by blurred vision and headache 
• Young healthy females predominate 
• Peculiar sensations about affected eye 

• Often progresses to headache 
• Not typical migraine 

• Defective accommodation 
• Lid and motility defects not present 
• Extensive medical testing unremarkable 
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Pathophysiology: 
• Increased sympathetic activity? 

• Reverse Horner’s syndrome? Not likely 
• Pupil paralysis following migraine? 

• Tends to last longer – not likely 
• No ophthalmoplegia 

• Segmental spasm of iris dilator muscle? 
• Pupil round, so not likely 

• Pharmacologically dilated? 
• Parasympatholytic – no reactivity whatsoever 
• Sympatholytic – can mimic and must be ruled out 

• Anisocoria greater in bright light than dim 
• Parasympathetic dysfunction 

• Not an aneurysm 
• Edinger-Westphall lesion? 

• Migraine variant – most likely etiology 
• Treatment – none except to avoid unnecessary testing 

 
Diagnosis: Carotid cavernous sinus fistula 
 
Cavernous sinus anatomy 
• CN III, IV, V1, VI, oculosympathetics, internal carotid artery 
• Superior and inferior ophthalmic vein drains eye and adnexa to sinus and out via 

inferior and superior petrosal sinus to jugular vein 
 
Fistula: 

• Rupture of intracavernous portion of internal carotid artery (ICA) or meningeal 
branch 
• Meningohypophyseal, McConnell’s Capsular, or Inferior Cavernous artery 

• Mixing of high pressure oxygenated blood into low pressure deoxygenated 
venous system 

 
Fistulas: Classification 

• Hemodynamically 
• High flow (ICA rupture) or low flow (meningeal branch) 

• Angiographically 
• ICA or meningeal branches ruptured 

• Etiology 
• Traumatic (ICA rupture) or spontaneous (meningeal branch) 

• Theorized that there are small aneurysms on meningeal branches in 
hypertensive, middle age females which rupture and lead to low flow 
fistula 

 
Carotid Cavernous Sinus Fistula: Signs and Symptoms 

• Increased venous pressure 
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• Orbital congestion 
• Proptosis (pulsatile) 

• Corneal exposure 
• Arteriolization of conjunctival and episcleral vessels 

• “Caput Medusa” 
• Medusa’s head of snakes 

• Orbital bruit 
• Myopathies and cranial neuropathies with diplopia and ophthalmoplegia 
• Secondary glaucoma from increased episcleral venous pressure 

• High-pressure arterial blood increases pressure in venous system. 
• Blood backs up and moves toward eye through superior ophthalmic vein 
• Episcleral veins increase pressure 

• IOP always exceed episcleral venous pressure 
 
Carotid Cavernous Sinus Fistula: Management 

• Vision threatening – not life threatening 
• Spontaneous etiology – spontaneous resolution 

• Wait it out for a few months – monitoring is most prudent 
• Traumatic 

• Clipping and ligation 
• Balloon or particulate embolization 

• Glaucoma difficult to manage 
• Prostaglandin analogs most suited because they decrease IOP independent of 

episcleral venous pressure 
 
CN III Anatomy: 
• CN III is the only CN with a sub-nuclear complex 

• Medial rectus (MR), inferior rectus (IR), superior rectus (SR-decussates with 
contralateral innervation), inferior oblique (IO), levator (bilateral upper lid) 

• Paired sub-nuclei with decussation of one sub-nuclei 
• One unpaired sub-nuclei controls both eyelids 
• Arises in the midbrain (mesencephalon) at the level of the superior colliculus 
• Breaks into a superior and inferior division 
• Pupillomotor fibers travel with the inferior division and the inferior oblique 
 
CN III Palsy: Clinical Picture 
• Eye that is down and out with a ptosis 
• Pupil features 

• Pupil may be dilated (involved) or normal (spared) 
• Variations 

• Palsy is complete; paresis is incomplete 
• Signature motility of CN III palsy: 

• A hyper deviation that increases in up gaze, reverses in down gaze 
• Exo deviation which increases in opposite gaze 

• Other possibilities 
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• Remember the possibility of a partial paresis or isolated muscle paresis.  Isolated 
muscle paresis are in the orbit, nerve nucleus, or neuromuscular junction 
(myasthenia gravis) 

• Nuclear CN III palsy can not exist without contralateral involvement 
(contralateral ptosis and SR weakness) 

 
CN III: Anatomic Course 
• Fascicles pass through parenchyma of midbrain through Red Nucleus and 

Corticospinal Tract 
• A lesion, which involves the CN III fascicles as they pass through the Red 

Nucleus, will cause CN III palsy with a contralateral intention tremor and ataxic 
gate.  This is termed Benedickt’s syndrome. 

• A lesion which involves the CN III fascicles as they pass through the 
Corticospinal tract will result in a CN IIII palsy with a contralateral hemiplegia.  
This is termed Weber’s syndrome. 

• Exits midbrain into subarachnoid space between cerebral peduncles between superior 
cerebellar artery and posterior cerebral artery and follows posterior communicating 
artery 

• Enters the lateral wall of cavernous sinus where it bifurcates into superior and inferior 
divisions just before exiting cavernous sinus 

• Enters the superior orbital fissure where it further divides to innervate the individual 
muscles 

• CN III is vulnerable to compression by aneurysm along course of posterior 
communicating artery or at tip of basilar artery 

• Pupillomotor fibers are peripheral in nerve and prone to compression, but relatively 
immune to ischemia 

 
CN III Palsy: Still More Clues 
• A dilated pupil means compression by aneurysm (emergency!) 

• A sudden onset CN III palsy with a dilated, poorly responsive pupil is most likely 
to be caused by an aneurysm 

• Pain can mean anything 
• Aneurysms are always painful 

• Boring pain 
• Ischemic vascular infarct is painful 90% 

• Retro-orbital pain 
• A spared pupil does not always rule out aneurysm 

• There have been 7 cases reported where the pupil was initially uninvolved, but the 
etiology was an aneurysm.  Most of these cases were partial CN III palsies that 
worsened and became pupil involving over 1 week.  Watch these patients daily 
over one week.  Never dilate CN III palsy 

• An involved pupil does not rule out ischemia 
• In extreme infarcts, the pupil may be involved as well.  These cases are in older 

patients with vascular disease and are complete CN III palsies 
• In a patient with a paresis (incomplete palsy), you cannot call the pupil 
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• There is likely an incipient aneurysm growing.  A spared pupil does not rule out a 
life-threatening emergency here. 

• CN III palsy caused by aneurysm 
• 20% die within 48 hrs from rupture 
• 50% overall die 
• Average time from onset to rupture – 29 days 
• 80% rupture w/i 29 days 
• Many never make it to hospital 
• Ruptured aneurysms 
• 5% surgical mortality 
• 60% functional impairment post-op 
• Unruptured aneurysms 
• No mortality; 75% with normal outcomes; 50% with CN III recovery 

• Pupil involved CN III palsy = aneurysm of PCA until proven otherwise 
• Complete external dysfunction CN III palsy with normal pupil (pupil spared) is not 

likely to be an aneurysm & is likely to be vasculopathic  
• ischemic palsy that will resolve with observation alone 
• Partial internal dysfunction (relative pupil sparing, anisocoria but reactive pupil) = 

intermediate but unknown risk of aneurysm 
• Dilated pupil alone (internal dysfunction but no external dysfunction) is NOT a CN 

III palsy 
• Isolated dilated pupil in an ambulatory patient (with no ocular motility deficits)  is 

not an aneurysm, but much more likely to be from iris trauma, medication/ 
pharmacologic dilation, or tonic pupil 

 
Imaging of CN III palsy 
• Digital subtraction angiography is gold standard and should be done when aneurysm 

highly suspected 
• CT/CTA is preferred non-invasive imaging for CN III palsy 
• CT to identify subarachnoid hemorrhage (SAH) 
• CTA requires contrast- renal impairment prefers MRI/MRA 
• CTA superior to MRI when patient can’t have MRI 

• Pacemaker, claustrophobia 
• MRI superior for non-aneurysmal causes (tumor) 
• MRA adds very little time to scan 
 
CN III Palsy: Aberrant Regeneration 
• When damage to the CN III results in a resprouting and miscommunication of nerves 

to muscles 
• Inferior rectus and medial rectus communicates with levator 
• Medial rectus communicates with pupil 
• Clinical picture: 

• Patient looks medial: lid elevates 
• Patient looks lateral: lid lowers 
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• Patient looks down: lid elevates (Pseudo-Von Graefe’s).  This typically is the 
most identifiable sign in primary or secondary aberrant regeneration 

• Patient looks medial: pupil constricts 
 
CN III Palsy: Two Types of Aberrant Regeneration: 
• Primary: Occurs independent of antecedent CN III Palsy.  Caused by aneurysm or 

meningioma within cavernous sinus 
• Secondary: Occurs after an antecedent CN III palsy.  Causes: 

• Aneurysm within subarachnoid space, trauma, tumor, inflammation 
• NEVER DIABETES!  If cause of CN III palsy is determined to be ischemic 

vascular (diabetes, HTN, etc.) and then the eye undergoes aberrant regeneration, 
the initial diagnosis is wrong.  You must re-examine for tumor or aneurysm 
within ipsilateral cavernous sinus. 

 
Horner’s syndrome  
• An interruption of the oculosympathetic nerve supply somewhere between its origin 

in the hypothalamus and its termination in the eye. 
• The classic findings associated with Horner’s syndrome are ptosis, pupillary miosis, and 

facial anhydrosis.  
• Sympathetic innervation to the eye involves a continuous pathway involving three 

neurons.  The first neuron (considered a central neuron) originates in the dorsolateral 
hypothalamus, descending through the brain stem and travelling  to the ciliospinal center 
of Budge, between the levels of the eighth cervical and fourth thoracic vertebrae (C8-T4) 
of the spinal cord. It then synapses with the second neuron (which is considered pre-
ganglionic) whose cell bodies give rise to axons, which exit the white rami 
communicantes of the spinal cord via the anterior horn. These axons pass over the apex 
of the lung and enter the sympathetic chain in the neck, synapsing in the superior cervical 
ganglion. At this point the third neuron gives rise to post-ganglionic axons that course to 
the eye to form the long and short posterior ciliary nerves. These sympathetic nerve fibers 
course anteriorly through the uveal tract and join the fibers of long posterior ciliary 
nerves to innervate the dilator of the iris.  

• Sympathetic fibers also innervate the muscle of Müller, responsible for initiating eyelid 
retraction during eyelid opening. Damage at any location along this pathway (central, 
pre-ganglionic or post-ganglionic) will induce an ipsilateral Horner’s syndrome. 

• The diagnosis and localization of Horner’s syndrome can be accomplished with 
pharmacological testing.  

o In this dysfunction, there is a lack of the sympathetic neurotransmitter 
norepinephrine.  The iris dilator does not receive sympathetic stimulation in 
Horner’s syndrome, thus accounting for the miosis which increases in dim light 
conditions and the dilation lag (relative to the normal contralateral pupil) when 
the lights go down.   

o Previously, topical cocaine was used to identify if Horner’s syndrome was present 
and hydroxyamphetamine was used to differentiate a third order from a first/ 
second order lesion. However, these drugs are not readily available for clinical 
practice. 
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o Apraclonidine is a viable replacement. Apraclonidine (0.5% and 1%) is an alpha-
2 adrenergic agonist which seems to also stimulate alpha-1 receptors to a 
negligible degree. Pupil dilation in suspected Horner’s syndrome is considered 
diagnostic. The theory is that the Horner’s syndrome pupil undergoes denervation 
hypersensitivity. When a very weak alpha-1 adrenergic agonist is applied, the 
hypersensitive pupil dilates while the normal pupil has no effect. In most cases, 
there will actually be a reversal of the anisocoria, which is easier to appreciate 
than the asymmetric dilation induced by cocaine.   It appears that the most readily 
available agent, apraclonidine 0.5% (Iopidine) is at least as sensitive and specific 
in the diagnosis of Horner’s syndrome as is cocaine 

• Localizable- targeted workup 
• Neck and facial pain ipsilaterally- carotid dissection 
• Facial paraesthesia- middle cranial fossa disease 

Necessary Work Up (non-localizable): 
� MRI of brain, orbits and chiasm with and without contrast, attention to 

middle cranial fossa. 
� MRA of head and neck-rule out carotid dissection 
� MRI of neck and cervical spine, include lung apex and brachial plexus 

○ Horner’s syndrome patient needs to be imaged from chest to head- 
3 scans 

○ Horner’s protocol 
• A 3rd-order Horner’s and ipsilateral head, eye, or neck pain of acute onset should 

be considered diagnostic of internal carotid dissection unless proven otherwise. 
• Carotid artery dissection presents with the sudden or gradual onset of ipsilateral 

neck or hemicranial pain, including eye or face pain 
� Often associated with other neurologic findings including an ipsilateral 

Horner’s syndrome, TIA, stroke, anterior ischemic optic neuropathy, 
subarachnoid hemorrhage, or lower cranial nerve palsies 

• Horner’s from suspected carotid dissection should immediately go to hospital 
emergency room/ emergency department  

 


